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Appendix A

Test Specimen Layout

Figures Al through A5 present the location and orientation of specimens machined from panels 2, 6, 11, 4, and 7.
For panels 2, 6, and 11, multiple specimens were machined at each tensile location at positions in the stiffener and in the
skin as shown in the detail view in figures Al through A3.
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Appendix B

Test Specimens

Figures B1 through B13 show specimen configurations used for tensile. fracture, and corrosion tests. Figure B14
shows schematically the loading methods used for the c-ring stress corrosion tests.
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Figure B1. LaRC and Alcoa subsize tensile specimen (full-panel thickness). Dimensions are in mm.
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Figure B3. Boeing Aerospace base metal tensile specimen. Dimensions are in mm.

48



139.7

R=381TYP
\/ Surface crack
/ J
v/
2c |
A

101.6

~—— 89 —>»

f|<

203 »‘ \

Figure B4. NIST large PS(T) specimen (full-panel thickness). Dimensions are in mm.
Surface crack
\ \¢/— R=381TYP / y _
101.6 2c I

63.5

Ey

- 89—){
TYP
‘

4 ‘4 127 >‘ I

381 >

Figure B5. NIST small PS(T) specimen (full-panel thickness). Dimensions are in mm.

49



50

- L =305

-

—\K—R=19TYP
o

/ Grip holes

=

, —_—
/
A-A EDM starter notch <_>‘ a=0.67B

o . 63 o |w=10m
o ° o <1\ ° o

-— 76 —| —\
VP Surface crack

|< B>| B 03.2mm

alc=0.50

Figure B6. Boeing Aerospace PS(T) specimen. Dimensions are in mm.

Grip holes
Through crackj \
\o A
° '
o o — o O =1
o 34 o 160
o O 1 o O "=
o o
Y L
- 480 >‘ —>» B|-——

Figure B7. LaRC M(T) specimen (full-panel thickness). Dimensions are in mm.



9.50 DIA TYP
—>| 127 |<— /_

A

203

7

@

Q@

\

® o

1 125 —
19.1
—635DIATYP
%

\Weld

Figure B8. Boeing Aerospace weldment tensile specimen. Dimensions are in mm.

-

)

-—— 4.32

-—— 3.30 weld vicinity

(approximate)

51



52

- L =305 > Grip holes

) L J ° W =102
o B~ )
o o

Surface crack A

|< B>| B 03 mm

4
f W A
Y B 2c -

7/ [4 /i
A-A EDM starter notch

Figure B9. Boeing Aerospace weldment PS(T) specimen. Dimensions are in mm.

alc=0.50

| 101.6 >

L

Figure B10. Alcoa exfoliation corrosion test specimen for EXCO test (full-panel thickness). Dimensions are in mm.



7

| 7’

| 152.44 >|

50.8

(a) Extrusion section with two stiffeners.

%/
| S
> |

|< 127

S

L

(b) Skin specimen.

Figure B11. Alcoa exfoliation corrosion test specimens for dry bottom MASTMAASIS test (full-panel thickness). Dimensionare i

53



3.81DIA

TYP N\

-

—— 0.53 —>|‘— 6.35 —>|(— 19.05 >‘

3.175DIA

/— R=3.175TYP ﬁ

50.8

54

(a) Direct-tension specimen. Dimensions are in mm.
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Figure B12. LaRC direct-tension stress corrosion specimen.
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Appendix C

Test Results

Tables C1 through C17 present results for individual test specimens from tensile, fracture, and corrosion testing.
Table C10 includes average tensile test results for panel 11 and reference literature results for 2219 and 2090 products.

Table C1. Alcoa Tensile Data at°®5 Panels 1 and 10

Nominal Gauge . . Breaking
Specimen| stretch, |Orientatior] Location| length, Thlfnkrr;ess Wr:]dr:]h’ load, Sy MPa | §, MPa eliyent
percent mm kN P
1-11 6 L Skin 25.4 4.197 6.388 14.972 494.0 558.( 6.0
1-L2 6 L Base 25.4 4.164 6.337 16.171 599.( 613.p 6.(
1-L.3 6 L Web 25.4 4.197 6.414 15.635 538.0 580.0 6.0
1-L4 6 L Web-cap 25.4 4.190 6.363 15.813 555. 5930 7.
1-L5 6 L Cap 254 4.185 6.363 15.777 541.Q 592.0 %.0
1-LT6 6 LT Base 254 4,188 6.337 15.177 510.¢ 572.0 9.(
1-LT7 6 LT Skin 25.4 4211 6.325 14.665 473.0 551.( 4.0
10-L1 3 L Skin 254 4.201 6.363 15.168 509.¢ 567.0 8.0
10-L2 3 L Base 25.4 4.204 6.350 16.83¢ 620. 631.0 7.
10-L3 3 L Web 254 4.178 6.350 15.564 546.0 587.0 8.0
10-L4 3 L Web-cap 25.4 4191 6.350 15.724 548.0 591/0 93.0
10-L5 3 L Cap 254 4.196 6.350 15.394 525.( 578.0 8.4
10-LT6 3 LT Base 25.4 4.180 6.363 15.559 536. 5850 9.
10-LT7 3 LT Skin 254 4.183 6.350 14.843 497. 558.0 4.
3Broke outside gauge mark.
Table C2. Boeing Aerospace Tensile Data 8&2%anels 4 and 7
Nominal Gauge . . Breaking
Specimen| stretch, |Orientatior] Location| length, Thl::nkrr;ess Wédr;h’ load, Sy MPa | §, MPa eli’ent
percent mm kN P
4TY-Al 6 L Skin 50.8 3.188 12.751 20.906 452.0 514.( 4.5
4TY-B1 6 L Skin 50.8 3.213 12.751 20.016 429.0 489.0 4.0
4TY-C1 6 L Skin 50.8 3.200 12.764 20.594 452.0 504.0 35
4TX-Al 6 LT Skin 50.8 3.162 12.738 21.572 486.0 536. 6.5
4TX-B1 6 LT Skin 50.8 3.200 12.713 21.350 439.0 525.0 7.0
4TX-C1 6 LT Skin 50.8 3.162 12.738 22.24( 468.0 552.0 8.5
7TY-Al 3 L Skin 50.8 3.188 12.713 23.107 510.0 570.¢ 9.0
7TY-B1 3 L Skin 50.8 3.162 12.738 22.729 521.Q 565.0 6.5
7TY-C1 3 L Skin 50.8 3.200 12.751 23.041 516.0 587.0 9.5
7TTX-Al 3 LT Skin 50.8 3.175 12.700 21.773 451.0 540. 9.5
7TX-B1 3 LT Skin 50.8 3.200 12.738 22.196 492.0 545.0 9.0
7TX-C1 3 LT Skin 50.8 3.188 12.751 22.062 492.0 543.0 8.0
Table C3. Boeing Aerospace Tensile Datal®i6°C, Panel 4
Nominal Gauge . . Breaking
Specimen| stretch, |Orientatior] Location| length, Thickness;  Width, load, S, MPa | §, MPa El,
mm mm percent
percent mm kN
4TX-A2 6 LT Skin 50.8 3.175 12.738 23.841 442.0 589. 14.5
4TX-B2 6 LT Skin 50.8 3.200 12.738 23.263 427.Q 571.0 13.
4TX-C2 6 LT Skin 50.8 3.213 12.751 24.064 461.1 587.0 9.
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Table C4. LaRC Tensile Data at°#5 Panels 11, 6, 4, and 2

. Nominal Gauge . 8 Breaking
Spe(gl)men stretch, |Orientation Location| length, Thl;:nknr;ess Wr:]dr;h’ load, %, MPa | §,, MPa elf(lzyent
percent mm kN P
11-T1 6 L Skin 25.4 4.22 6.34 15.28 532.0 571.G 7.4
11-T1 6 L Skin 25.4 4.22 6.32 15.27 (b) 572.0 (b)
11-T2 6 L Skin 25.4 3.59 6.32 12.88 515.0 567.( 4.9
11-T2 6 L Skin 25.4 3.59 6.33 12.83 509.0 564.( 5.6
11-T3 6 L Skin 25.4 3.63 6.32 12.54 490.0 547.( 3.8
11-T3 6 L Skin 25.4 3.62 6.35 12.39 496.0 551.( 3.7
6-T4 6 L Skin 25.4 4.18 6.35 15.04 513.0 567.0 5.2
6-T4 6 L Skin 25.4 4.29 6.32 15.27 520.0 562.0 7.1
4-TY 6 L Skin 25.4 4.63 6.27 15.19 457.0 523.0 3.5
4-TY 6 L Skin 25.4 4.46 6.25 14.33 446.0 514.0 4.4
2-T5 3 L Skin 25.4 3.20 6.39 11.51 501.0 563.0 5.0
2-T5 3 L Skin 25.4 3.19 6.43 11.57 506.0 564.( 4.0
11-T2 6 LT Skin 25.4 3.65 6.33 13.52 546.0 584.( 6.7
11-T2 6 LT Skin 25.4 3.66 6.33 13.56 548.0 585.( 7.5
11-T3 6 LT Skin 25.4 3.60 6.35 13.03 506.0 569.( 7.0
11-T3 6 LT Skin 25.4 3.59 6.32 13.04 511.0 575.( 7.4
6-T4 6 LT Skin 25.4 3.55 6.29 12.66 524.0 568.0 7.2
6-T4 6 LT Skin 25.4 3.72 6.33 13.24 512.0 562.0 8.8
4-TX 6 LT Skin 25.4 4.24 6.24 13.81 428.0 522.0 5.3
4-TX 6 LT Skin 25.4 4.63 6.27 13.86 392.0 478.0 5.0
2-T5 3 LT Skin 25.4 3.33 6.32 12.12 524.0 575.0 6.6
2-T5 3 LT Skin 25.4 3.34 6.41 12.30 521.0 574.0 5.2
2-T5 3 45 Skin 25.4 3.53 6.37 11.62 448.0 516.0 6.0
2-T5 3 45 Skin 25.4 3.52 6.48 11.57 440.0 507.0 7.5
11-T2 6 L Cap 25.4 5.48 6.32 21.61 596.0 627.0 5.9
11-T2 6 L Cap 25.4 4.44 6.24 17.46 611.0 629.0 7.6
11-T3 6 L Cap 25.4 5.45 6.36 21.65 595.0 624.0 6.1
11-T3 6 L Cap 25.4 4.30 6.39 17.18 599.0 624.0 5.2
6-T4 6 L Cap 25.4 4.62 6.26 18.08 598.0 625.( 7.4
6-T4 6 L Cap 25.4 4.64 6.32 18.35 594.0 626.( 6.0
2-T5 3 L Cap 25.4 5.55 6.32 21.58 583.0 615.( 6.9
2-T5 3 L Cap 25.4 5.49 6.35 21.46 582.0 615.( 7.4
11-T2 6 L Web 25.4 5.39 6.31 19.62 531.0 577.( 7.0
11-T2 6 L Web 25.4 5.39 6.38 19.70 522.0 572.( 5.0
11-T3 6 L Web 25.4 4.64 6.36 17.17 532.0 581.( 5.1
11-T3 6 L Web 25.4 5.46 6.34 20.02 520.0 578.( 5.7
6-T4 6 L Web 25.4 5.61 6.31 20.13 519.0 569.( 5.9
6-T4 6 L Web 25.4 5.62 6.30 20.08 517.0 568.( 4.9
6-T4 6 L Base 25.4 4,27 6.29 16.64 598.0 620.0 3.3
6-T4 6 L Base 25.4 4.47 6.30 17.55 613.0 624.0 3.8
2-T5 3 L Base 25.4 3.57 6.31 13.72 592.0 609.0 4.9
2-T5 3 L Base 25.4 3.55 6.32 13.60 590.7 606.0 2.8
11-T1 6 LT Base 25.4 4.19 6.32 14.91 533.( 564.0 1.0
11-T1 6 LT Base 25.4 4.19 6.32 14.92 523.( 562.0 24
11-T2 6 LT Base 25.4 3.38 6.33 12.02 514.( 562.0 3.7
11-T2 6 LT Base 25.4 3.40 6.34 12.06 508.( 559.0 4.6
11-T3 6 LT Base 25.4 3.60 6.34 12.42 469.( 544.0 34
11-T3 6 LT Base 25.4 3.31 6.33 11.27 467.( 538.0 4.0
6-T4 6 LT Base 25.4 3.99 6.23 14.17 518.0 564.0 3.4
6-T4 6 LT Base 25.4 3.86 6.32 13.75 516.0 563.0 3.3
2-T5 3 LT Base 25.4 2.93 6.40 10.65 528.0 567.0 2.2
2-T5 3 LT Base 25.4 291 6.39 10.51 527.0 564.0 3.0

83pecimen location:

T1 front of panel 11

T2 middle of panel 11

T3 back of panel 11

T4 front of panel 6

T5 middle of panel 2

TX Boeing Aerospace specimen, panel 4

TY Boeing Aerospace specimen, panel 4
bNot available.
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Table C5. MSFC Tensile Data at°®5 Panels 11 and 2

Specimen Nominal Gauge | Thickness| Width, Breaking El
P @) stretch, |Orientationy Location| length, mm mm load,kN | S, MPa | §, MPa ercent
percent mm (b) (b) (b) P
11-T1 6 L Skin 50.8 NA NA NA 517.0 547.0 25
11-T1 6 L Skin 50.8 NA NA NA 513.0 541.0 4.1
11-T1 6 LT Skin 50.8 NA NA NA 565.0 585.0 2.0
11-T2 6 LT Skin 50.8 NA NA NA 541.0 577.0 3.2
11-T3 6 LT Skin 50.8 NA NA NA 514.0 563.0 5.0
11-T1 6 LT Base 50.8 NA NA NA 563.0 587.0 0.9
11-T2 6 LT Base 50.8 NA NA NA 528.0 567.0 0.8
11-T3 6 LT Base 50.8 NA NA NA 483.0 534.0 1.6
2-T5 3 L Skin 50.8 NA NA NA 515.0 548.0 3.4
2-T5 3 LT Skin 50.8 NA NA NA 543.0 582.0 4.3
2-T5 3 LT Base 50.8 NA NA NA 530.0 572.0 1.3
83pecimen location:
T1 front of panel 11
T2 middle of panel 11
T3 back of panel 11
T5 middle of panel 2
BNA indicates not available.
Table C6. MSFC Tensile Data-at96°C, Panels 11 and 2
Specimen Nominal Gauge | Thickness| Width, Breaking El
P () stretch, |Orientation Location| length, mm mm load,kN %, MPa | §,, MPa erc'ent
percent mm (b) (b) (b) P
11-T1 6 L Skin 50.8 NA NA NA 556.0 604.0 21
11-T2 6 L Skin 50.8 NA NA NA 585.0 663.0 4.2
11-T2 6 L Skin 50.8 NA NA NA 557.0 614.0 2.6
11-T3 6 L Skin 50.8 NA NA NA 543.0 668.0 9.8
11-T3 6 L Skin 50.8 NA NA NA 521.0 656.0 9.2
11-T1 6 LT Skin 50.8 NA NA NA (c) 627.0 (c)
11-T1 6 LT Skin 50.8 NA NA NA (c) 544.0 (c)
11-T2 6 LT Skin 50.8 NA NA NA (c) 730.0 (c)
11-T2 6 LT Skin 50.8 NA NA NA 610.0 656.0 1.9
11-T3 6 LT Skin 50.8 NA NA NA 571.0 703.0 8.8
11-T3 6 LT Skin 50.8 NA NA NA 554.0 688.0 8.2
11-T1 6 LT Base 50.8 NA NA NA 612.0 621.0 1.0
11-T1 6 LT Base 50.8 NA NA NA 620.0 650.0 1.3
11-T2 6 LT Base 50.8 NA NA NA 592.0 650.0 1.8
11-T2 6 LT Base 50.8 NA NA NA 591.0 645.0 2.8
11-T3 6 LT Base 50.8 NA NA NA 540.0 626.0 2.7
11-T3 6 LT Base 50.8 NA NA NA 541.0 623.0 1.6
2-T5 3 L Skin 50.8 NA NA NA 532.0 607.0 2.9
2-T5 3 L Skin 50.8 NA NA NA 534.0 654.0 8.3
2-T5 3 LT Skin 50.8 NA NA NA 605.0 689.0 3.1
2-T5 3 LT Skin 50.8 NA NA NA 604.0 650.0 3.3
2-T5 3 LT Base 50.8 NA NA NA 530.0 627.0 2.9
2-T5 3 LT Base 50.8 NA NA NA 546.0 621.0 0.5

8Specimen location:

T1 front of panel 11
T2 middle of panel 11

T3 back of panel 11

T5 middle of panel 2
NA indicates not available.
CSpecimen broke outside gauge marks.
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Table C7. MSFC Tensile Data-&253°C, Panels 11 and 2

Specimen Nominal Gauge | Thickness| Width, Breaking El
P @) stretch, |Orientation Location| length, mm mm load,kN Sy, MPa | §, MPa erc’ent
percent mm (b) (b) (b) P
11-T1 6 L Skin 50.8 NA NA NA 611.0 667.0 3.2
11-T1 6 L Skin 50.8 NA NA NA 611.0 664.0 2.4
11-T2 6 L Skin 50.8 NA NA NA 585.0 641.0 2.4
11-T2 6 L Skin 50.8 NA NA NA 572.0 653.0 3.8
11-T3 6 L Skin 50.8 NA NA NA 532.0 619.0 3.2
11-T3 6 L Skin 50.8 NA NA NA 541.0 658.0 5.0
11-T1 6 LT Skin 50.8 NA NA NA 659.0 670.0 0.4
11-T2 6 LT Skin 50.8 NA NA NA 614.0 625.0 (d)
11-T2 6 LT Skin 50.8 NA NA NA 614.0 665.0 14
11-T3 6 LT Skin 50.8 NA NA NA 563.0 633.0 2.3
11-T3 6 LT Skin 50.8 NA NA NA 558.0 632.0 25
11-T1 6 LT Base 50.8 NA NA NA 641.0 683.0 0.9
11-T1 6 LT Base 50.8 NA NA NA 642.0 671.0 0.7
11-T2 6 LT Base 50.8 NA NA NA 586.0 662.0 2.3
11-T2 6 LT Base 50.8 NA NA NA 590.0 687.0 2.6
11-T3 6 LT Base 50.8 NA NA NA 562.0 641.0 1.9
2-T5 3 L Skin 50.8 NA NA NA 532.0 659.0 6.2
2-T5 3 LT Skin 50.8 NA NA NA 604.0 662.0 1.1
2-T5 3 LT Skin 50.8 NA NA NA 616.0 663.0 (d)
2-T5 3 LT Base 50.8 NA NA NA 523.0 610.0 1.7
2-T5 3 LT Base 50.8 NA NA NA 539.0 625.0 2.6
33pecimen location:
T1 front of panel 11
T2 middle of panel 11
T3 back of panel 11
T5 middle of panel 2
NA indicates not available.
®Specimen broke at gauge mark.
Specimen broke outside gauge marks.
Table C8. Boeing Aerospace Surface Crack (PS(T)) Fracture Tests, Panels 4 and 7
. Nominal Residual
Spigl)men stretch, Temegrature, Orientation| W, mm a, mm X, mm B, mm | strength, hj*;g MPKalle'ﬁn
percent MPa
4FX-1 6 25 T-S 63.50 2.82 10.29 3.35 386.75 433.09 P40.22
4FX-3 6 25 T-S 63.47 2.64 9.96 3.43 400.54 442 84 °40.44
4FY-1 6 25 L-S 63.50 2.67 9.73 3.35 375.7R 415.49 "37.59
4FY-3 6 25 L-S 63.45 2.57 9.78 3.33 391.58 431.49 P39.12
4FX-4 6 -196 T-S 63.47 2.67 10.03 3.40 333.6J7 416.63 P33.85
4FY-2 6 -196 L-S 63.45 2.36 9.96 3.38 430.19 368.71L P42.75
4FY-4 6 -196 L-S 63.47 241 10.11 3.51| ©444.66 369.62 | P%4.29
7FX-1 3 25 T-S 63.55 2.69 9.93 3.30 372.97 470.16 037.92
7FY-1 3 25 L-S 63.53 2.49 9.83 3.53 337.1p 486.96 °33.19
7FX-2 3 -196 T-S 63.47 2.46 9.88 3.38| €192.34 211.17 €19.23
TFY-2 3 -196 L-S 63.47 241 10.01 3.38| ©406.75 446.21 | %0.66
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83emicircular flawsa/c = 0.48 to 0.54.

Not valid per ASTM E740-88, Section X3.2.2, crack depth (a) and remaining ligament (B-a) not greaterlmgn)g)é(

®Not valid per ASTM E740-88, Section 6.3.2.2, fatigue crack less than 5 percent of final crack depth.




Table C9. NIST Surface Crack (PS(T)) Fracture Tests, Panel 6

Specimen Nominal Temperature| Residual S K
stretch, o ' Orientation| W, mm a, mm Z, mm B, mm | strength, et ler
(@) percent C MPa MPa | MPa./m
Al-RT 6 25 T-S 101.60 3.87 19.97 4.10 187.00 218.69 P28.60
A2-RT 6 25 T-S 101.60 3.74 19.95 4.08 220.00 255.94 03370
A3-LN2 6 -196 T-S 101.60 2.93 20.32 4.08 231.00 260.14 P32.70
A4-LN2 6 -196 T-S 101.60 2.85 19.53 4.10 257.00 287.34 P35.20
A5-LHe 6 -269 T-S 101.60 2.84 19.41 4.05 281.00 314.18 °38.50
A6-LHe 6 -269 T-S 101.60 2.75 20.25 4.05 267.00 298.43 P36.70
B1-RT 6 25 T-S 63.50 2.62 7.44 4.16 397.00 421.91 932.00
B2-RT 6 25 T-S 63.50 2.44 5.97 4.05 336.00 351.40 23,60
B3-LN2 6 -196 T-S 63.50 2.44 6.18 4.03 346.0D 362.80 24.80
B4-LN2 6 -196 T-S 63.50 241 6.46 4.05 287.0p 301.15 21.p0
B5-LHe 6 -269 T-S 63.50 2.84 6.46 4.05 308.0p 319.26 22.80
B6-LHe 6 -269 T-S 63.50 241 6.34 4.08 336.0p 352.06 24.50
8semielliptical flawsa/c = 0.28 to 0.38; semicircular flawalc = 0.72 to 0.38.
Not valid per ASTM E740-88, Section X3.2.2, crack depth (a) and remaining ligament (B-a) not greaterlmgu)g)é(
Table C10. Tensile Properties for 2090 Near Net Shape Extrusion and Other Aluminum Products
) Longitudinal Transverse
Product Thickness,| Temperature,
form mm °C MPa MPa El, MPa MPa El, Ref.
S S percent S S percent

2090-T86 Ext 25 515.0 544.0 3.3 540.0 563. 3.4 (@)
2090-T86 Ext -196 552.0 641.0 5.6 578.0 658.0 6.3 @
2090-T86 Ext -253 575.0 655.0 3.3 602.0 645.0 1.7 (a)
2219-T87 Sheet 1.6 25 401.6 480.9 9.8 397.9 482|9 10)1 3L
2219-T87 Sheet 1.6 -196 462.7 589.9 15.0 452.7 597.1 12.0 31
2219-T87 Sheet 1.6 -253 493.0 640.9 16.8 509.2 694.0 14.2 31
2219-T87 Plate 38. 25 370.1 456.4 10.0 359.9 4507 10{0 3L
2219-T87 Plate 38.1 -196 449.1 579.3 11.9 437.4 569.9 12.4 31
2219-T87 Plate 38.1 -253 501.8 703.3 15.7 482.4 683.8 131 31
2090-T86 Ext T-section 25 572.3 575.0 7.9 530.9 5447 74 11
2090-T86 Ext T-section 25 537.8 567.5 6.0 457.1 486]1 110 32
2090-T8 Sheet 1.6 25 505.0 549.0 6.8 33
2090-T8 Sheet 1.6 -196 568.0 674.0 8.0 33
2090-T83 Sheet 1.6 25 510.2 551.6 6.3 496.4 537|8 718 11
2090-T81 Plate 12.7 25 503.3 530.9 7.0 503.8 544{7 20 30
2090-T81 Plate 12.7 25 544.7 586.1 7.6 551.6 586(1 6,2 11
2090-T81 Plate 12.7 25 558.5 593.0 8.0 551.6 586(1 6.0 34
2090-T81 Plate 12.7 -196 551.6 613.7 9.0 565.4 606.8 1.0 30
2090-T81 Plate 12.7 -196 599.9 717.1 14.0 627.4 696.4 6.0 34
2090-T81 Plate 12.7 -253 591.0 715.0 12.0 613.0 666.0 1.0 30
2090-T81 Plate 19.1 25 579.2 606.8 8.0 558.6 599(9 6.0 30
2090-T81 Plate 19.1 -196 648.1 737.8 10.0 620.6 689.5 3.0 30
2090-T81 Plate 19.1 -253 665.0 836.0 15.0 663.0 764.0 4.0 30

3MSFC data from panel 11.
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Table C11. Boeing Aerospace Weldment Tensile Data, Panels 4 and 7

Nominal Gauge . .
Specimen| stretch, | Orientation Temegrature length, Th'ﬁmess’ Wnlqdr:]h’ Sy MPa S, MPa elilzye nt
percent mm P

WAAX-T1 6 L 25 254 2.88 25.35 173.7 331.6 7.0
WA4AX-T3 6 L 25 254 2.79 25.40 182.0 325.4 9.0
WAAX-T4 6 L 25 254 2.85 25.50 177.9 337.8 10.0
WAAX-T6 6 L 25 254 2.74 25.37 182.0 325.4 7.0
WAAX-T2 6 L -196 25.4 2.67 25.37 236.5 393.6 5.0
WAAX-T5 6 L -196 254 2.87 25.25 226.1 381.9 6.0
W4BX-T1 6 L 25 254 3.48 25.55 170.3 295.1 6.0
W4BX-T3 6 L 25 25.4 3.48 25.40 164.1 282.0 9.0
WA4BX-T4 6 L 25 254 3.43 25.50 173.0 292.3 7.0
W4BX-T6 6 L 25 25.4 3.38 25.32 177.9 312.3 8.0
WA4BX-T2 6 L -196 254 3.53 25.35 206.8 320.6 5.0
WA4BX-T5 6 L -196 25.4 3.43 25.43 221.3 338.5 5.0
WACX-T3 6 L 25 25.4 3.18 25.53 175.8 318.5 9.0
WACX-T4 6 L -196 25.4 3.20 25.43 405.4

WSAX-T1 6 L 25 254 3.71 25.58 164.1 295.1 8.0
WSAX-T3 6 L 25 254 3.68 25.55 175.1 297.1 9.0
WSAX-T4 6 L 25 254 3.81 25.53 167.5 252.3 6.0
WSAX-T6 6 L 25 254 3.58 25.53 177.9 302.0 11.0
WSAX-T2 6 L -196 254 3.66 25.40 191.7 368.8 5.0
WSAX-T5 6 L -196 254 3.78 25.63 206.1 295.8 5.0
WACY-T1 6 LT 25 254 3.73 25.43 196.5 296.4 6.0
WACY-T2 6 LT -196 25.4 3.78 25.73 206.8 358.5 7.0
WSBY-T1 6 LT 25 254 3.23 25.65 164.8 320.6 9.0
WSBY-T3 6 LT 25 254 3.45 25.53 151.7 297.1 9.0
WSBY-T4 6 LT 25 254 3.48 25.68 168.2 294.4 10.0
WSBY-T6 6 LT 25 254 3.63 26.67 142.7 275.1 9.0
WSBY-T2 6 LT -196 254 3.25 25.65 213.0 406.7 10.0
WSBY-T5 6 LT -196 25.4 3.66 25.15 198.5 348.8 10.0
W7AX-T1 3 L 25 254 2.72 25.27 219.2 336.4 9.0
W7AX-T3 3 L 25 254 2.77 25.27 222.0 342.6 9.0
W7AX-T4 3 L 25 254 351 25.40 195.1 297.8 6.0
WT7AX-T6 3 L 25 254 3.12 22.86 239.9 373.7 8.0
W7AX-T2 3 L -196 254 2.72 25.32 266.8 413.6 5.0
W7AX-T5 3 L -196 254 2.90 25.15 275.1 413.0 5.0

Table C12. Boeing Aerospace Weldment Surface Crack (PS(T)) Fracture Tests, Panels 4 and 7
. Nominal Residual
Spigl)men stretch, Temegrature, Orientation| W, mm a, mm X, mm B, mm | strength, I\S/Iqlgta MPKalle’ﬁn
percent MPa

WA4AX-F1 6 25 T-S 101.55 2.39 8.84 2.39| ©219.23 232.05 | P%1.43
W4BX-F1 6 25 T-S 101.55 2.03 9.12 2.54 217.16 230.14 P21.54
WACY-F1 6 25 L-S 101.55 1.91 8.89 2.84 215.09 225.47 20.00
WA4CY-F4 6 25 L-S 101.35 2.01 9.02 2.51| ©10.27 222.65 | 220.66
WAAX-F2 6 -196 T-S 101.63 2.18 9.63 2.59 244.0b 227.84 92517
W4BX-F2 6 -196 T-S 101.47 1.96 9.12 2.77 246.81 260.39 P23.63
WACY-F2 6 -196 L-S 101.42 2.06 9.27 2.67| ©214.40 259.74 '©21.10
WACY-F3 6 -196 L-S 101-52 1.93 8.99 2.62| ©246.12 226.95 | 22363
W7AX-F1 3 25 T-S 101.55 2.46 9.80 3.07 213.711 259.42 P21.76
W7AX-F2 3 -196 T-S 101.55 2.41 9.55 3.10 248.18 263.32 2473

83emicircular flawsa/c = 0.48 to 0.54.
Not valid per ASTM E740-88, Section X3.2.2, crack depth (a) and remaining ligament (B-a) not greaterlthglu@%(

®Not valid per ASTM E740-88, Section 7.2, variation in specimen thickness greater than 5 percent.
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Table C13. NIST Weldment Surface Crack (PS(T)) Fracture Tests, Panel 3

. Nominal Residual
Spigl)men stretch, Temee(a:rature Orientation| W, mm | a, mm | Z, mm | B, mm | strength, ﬁ/ln;;, MPKe{e,ﬁn
percent MPa
W1-2/W2-2 6 25 T-S 63.50 3.26 20.87 4.49 161.90 197.94 2350
W3-1/W5-1 6 25 T-S 63.50 2.62 19.26 4.29 191.Q0 223.46 %2460
W4-1/W5-2 6 -269 T-S 63.50 2.65 19.71] 4.36 208.0p 243.95 27.00
W1-1/W2-1 6 25 T-S 63.50 2.62 5.95 4.04 199.00 208.92 ©13.90
W3-1/W5-1 6 25 T-S 63.50 2.35 5.78 4.15 216.90 225.19 €14.70
W4-1/W5-2 6 -269 T-S 63.50 3.08 6.53 4.28 257.0p 272.77 ©18.80
W1-2/W2-2 6 -269 T- 63.50 2.58 7.28 4.56 248.00 261.33 €19.60
8semielliptical flawsa/c = 0.28 to 0.38; semicircular flawalc = 0.72 to 0.94.
Not valid per ASTM E740-88, Section X3.2.2, general yielding occurred.
“Not valid per ASTM E740-88, Section X3.2.2, stable crack growth occurred.
Table C14. Alcoa Exfoliation Test Data for 2090-T86 Extrusion, Panel 6
Specimen Specimen number 24 hr 48 hr 72 hr 96 hr
50.8-mmx 101.6-mm skin panel 682873 aN EA EA EB
8Ratings per ASTM G34-90:
N  no appreciable attack
EA superficial exfoliation
EB moderate exfoliation
Table C15. Alcoa MASTMAASIS Exfoliation Test Data for 2090-T86 Extrusion, Panel 6
Specimen Specimen number 1 week 2 weekg 4 weeks
50.8-mmx 101.6-mm skin panel 682873 N fP) P P
Extrusion section with two stiffeners 682855-1 N (P) N (P) N (P)
Exposed with stiffeners upright
Extrusion section with two stiffeners 682855-2 N (P) N (P) N (P)
Exposed with stiffeners facing down

8Ratings per ASTM G34-90:
N no appreciable attack

P pitting
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Table C16. LaRC Direct-Tension Stress Corrosion Data for 2090-T86 Extrusion, Panel 6

. . . Mean breaking stress
Specimen Exposure stress, MPa Exposure time, days Breaking stress,|MF Eiandard deviation
16 0 0 579.19
17 0 0 592.50 583.39+ 7.89
18 0 0 578.49
1 0 40 504.87
3 0 40 517.43 512.40+ 6.65
4 0 40 514.95
5 136 40 502.80
6 136 40 497.56 498.09+ 4.47
7 136 40 493.90
8 273 40 495.49
11 273 40 497.08 495.86+ 1.08
12 273 40 495.01
13 409 40 495.49
14 409 40 495.83 494.22+ 2.49
15 409 40 491.35
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Table C17. LaRC Stress Corrosion Data for Modified c-Ring Specimen, 2090-T86 Extrusion, Panel 6

Tensile stress ;
Specimen Exposure stress locations Masked area Pa(st;/ fail
@)
1 0 NA None P
2 0 NA None P
3 0 NA None P
4 0 NA None P
5 70%S, 1 Bolt P
7 70%S, 1 Bolt P
8 70%S, 1 Bolt =
9 70%S, 1 Bolt P
10 70%S, 2 Bolt and web P
6 70%S, 3 Bolt P
1 70%S;, 3 Bolt P
12 70%S, 3 Bolt P
13 70%S, 3 Bolt P
14 70%S;, 4 Bolt and web P

4 ocation definitions:
NA not applicable

1 tensile stresses at outer web and fillet; maximum at mid web at specimen edge
2 tensile stresses at outer fillet; maximum at middle of web-skin fillet
3 tensile stresses at inner web and fillets; maximum at middle of web-skin fillet
4 tensile stresses at inner radii; maximum at middle of lower fillet
bpass (P) or fail rating after 75-day exposure.
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